Toxin-antitoxin modules as bacterial metabolic stress managers.
Bacterial genomes frequently contain operons that encode a toxin and its antidote. These 'toxin-antitoxin (TA) modules' have an important role in bacterial stress physiology and might form the basis of multidrug resistance. The toxins in TA modules act as gyrase poisons or stall the ribosome by mediating the cleavage of mRNA. The antidotes contain an N-terminal DNA-binding region of variable fold and a C-terminal toxin-inhibiting domain. When bound to toxin, the C-terminal domain adopts an extended conformation. In the absence of toxin, by contrast, this domain (and sometimes the whole antidote protein) remains unstructured, allowing its fast degradation by proteolysis. Under silent conditions the antidote inhibits the toxin and the toxin-antidote complex acts as a repressor for the TA operon, whereas under conditions of activation proteolytic degradation of the antidote outpaces its synthesis.